Hyperglycemia attenuates remifentanil postconditioning-induced cardioprotection against hypoxia/reoxygenation injury in H9c2 cardiomyoblasts.
Hyperglycemia is proposed to be an independent risk factor for cardiovascular morbidity and mortality. Preclinical studies suggest that diabetes mellitus exacerbates myocardial ischemia/reperfusion injury and attenuates the effects of cardioprotective strategies. The cardioprotective effects of postconditioning with the opioid analgesic remifentanil against ischemia/reperfusion injury under the hyperglycemic condition remain contradictory. Therefore, the aim of this study was to investigate the mechanisms by which hyperglycemia affects cardioprotection induced by remifentanil postconditioning. H9c2 cardiomyoblasts were cultured under the normoglycemic or hyperglycemic condition. Cells were exposed to hypoxia/reoxygenation (H/R) injury followed by hypoxia postconditioning (HPC group) or remifentanil postconditioning (RPC group). Cell viability, injury, and apoptosis were measured after each postconditioning treatment. Activation of endoplasmic reticulum stress (ERS) was analyzed by examining the protein levels of GRP78, CHOP, cleaved caspase-12 and cleaved caspase-3. RPC significantly increased cell viability and reduced apoptosis in normoglycemic cardiomyoblasts, but not in hyperglycemic cardiomyoblasts. HPC and RPC markedly decreased the upregulation of GRP78, CHOP, cleaved caspase 12, and cleaved caspase 3 in response to H/R injury under the normoglycemic condition. Hyperglycemia significantly increased these ERS-associated biomarkers and apoptosis, which could not be reduced by HPC or RPC. Remifentanil postconditioning protected cardiomyoblasts from H/R injury under normoglycemia, at least in part, through inhibiting ERS-induced apoptosis. Hyperglycemia attenuated the cardioprotection conferred by remifentanil postconditioning, likely as a result of the exacerbated ERS. Inhibiting the ERS response may be an attractive strategy to enhance the cardioprotective effects of postconditioning in diabetic patients.